Functional binding assays for estimation of the intrinsic efficacy of ligands at the 5-HT1A receptor: application for screening drug candidates.
Determination of the intrinsic efficacy of ligands at the 5-HT1A receptor is important for selecting drug candidates, e.g. in the case of schizophrenia where partial agonism is a favorable property shared by different atypical antipsychotics. Using seven ligands with different intrinsic efficacies and rat hippocampus synaptosomes, we compared critically three "functional" binding assays based on the ternary complex model that considers that the activated conformation of the receptor is the one coupled to G-protein. The Ki ratio method, based on the difference of affinity of the competing drug when using an antagonist vs. an agonist as radioligand, discriminated the ligands according to their intrinsic efficacies, with values from 77 for the full agonist 5-hydroxytryptamine to 0.09 for the inverse agonist WAY 100,635. The GTP-shift method, based on the decrease of affinity observed with agonists when GTP is added to the competition binding assay, was equally effective in classifying the drugs according to their intrinsic efficacy. The lower sensibility of the GTP-shift assay was investigated and explained by the different ionic conditions used in the two assays and the way competition curves were analyzed. Albeit more direct, the assay based on agonist-stimulated [(35)S]-GTPγS binding to G proteins was more expensive and of greater variability in our hands. We conclude that the GTP-shift procedure described herein for 5-HT1A receptors may expedite drug discovery efforts by predicting at the same time the affinity and intrinsic efficacy of ligands through a simple, rapid and economic ligand binding assay.